SynCAM1 expression correlates with restoration of central synapses on spinal motoneurons after two different models of peripheral nerve injury.
SynCAM1 and neuroligins (NLGs) are adhesion molecules that govern synapse formation in vitro. In vivo, the molecules are expressed during synaptogenesis, and altered NLG function is linked to synapse dysfunction in autism. Less is known about SynCAM1 and NLGs in adult synapse remodeling. CNS synapse elimination occurs after peripheral nerve injury, which causes a transient decrease in synapse number on spinal motoneurons. Here we have studied the expression of SynCAM1 and NLGs in relation to changes in synaptic covering on spinal motoneurons. We performed sciatic nerve transection (SNT) or crush (SNC), axotomy models that result in poor or good conditions for axon regeneration, respectively. The two lesions resulted in similar synapse elimination and in poor (SNT) and good (SNC) return of synapses after 70 days. Functional recovery was good after SNC but absent after SNT. SynCAM1 mRNA decreased after 14 days in both models and was restored 70 days after SNC, but not after SNT. NLG2 and -3 mRNAs decreased to a smaller degree after SNC than after SNT. Synaptophysin immunoreactivity correlated with SynCAM1 mRNA 70 days after SNT and NLG2 mRNA 70 days after SNC. Surprisingly, an inverse correlation was seen between NLG3 mRNA and Vglut2, a marker for excitatory synapses, 70 days after SNT. We conclude that 1) SynCAM1 mRNA levels seem to reflect the loss and restoration of synapses on motoneurons, 2) down-regulation of NLGs is not a prerequisite for synapse elimination, and 3) expression of SynCAM1 and NLGs is regulated by different mechanisms during regeneration.